Scientists squeeze spintronics  by unknown
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Researchers Dr Satoshi
Yamasaki, Dr Hiro-mitsu Kato,
and their colleagues from the
Diamond Research Center at
the National Institute of
Advanced Industrial Science
and Technology have suc-
ceeded in synthesising n-type
diamond semiconductor on
(001) oriented diamond sub-
strate, through vapour deposi-
tion and successfully realised
ultraviolet emission with a
UV emitting device prepared
on the basis of p-n junction
using the (001) n-type dia-
mond semiconductor.
This removes a restriction on
substrate orientation, which
had previously been a bottle-
neck in the development of
electron devices derived
from diamond semiconduc-
tors, the organisation claims.
P-type diamond semiconduc-
tor material has been synthe-
sised irrespective of the sub-
strate orientation, n-type
material has only been made
in 111-oriented substrates.
The diamond semiconductor
is synthesised through the
microwave CVD using
methane diluted with hydro-
gen as source gas.The sub-
strate is prepared on the




The source gas is decom-
posed by the microwave to a
reactive state, and grows to a
diamond film through the
chemical reaction with the
surface.
The n-type diamond semi-
conductor is synthesised by
doping phosphine, a gas con-
taining phosphorus atom
(PH3), in the course of dia-
mond synthesis.
However, the n-type dia-
mond semiconductor has




The UV glow of 
synthetic diamond 
UV emission device prepared by
use of (001) face n-type diode
(top) and UV emission with
green light (bottom).
University of California scientists
working at Los Alamos National
Laboratory have developed a
new method for controlling and
measuring electron spins in
semiconductor crystals of GaAs.
The work suggests an alterna-
tive - and perhaps better -
method of spin manipulation for
future generations of “semicon-
ductor spintronic”devices. In
the scientific journal Physical
Review Letters, Scott Crooker
and Darryl Smith describe use
of a scanning optical micro-
scope to acquire 2D images of
spin-polarised electrons flowing
in semiconductor crystals,
mounted on an optical cryostat
while using a miniature ‘cryo-
genic vice’ for gentle pressure.
By squeezing the crystal in a
controlled manner, and without
applying magnetic fields, the
researchers were able to watch
the electron spins rotate (or
precess) as they flow through
the crystal.
According to Crooker,“electrons,
in addition to their negative
electronic charge, also possess a
magnetic “spin.”Each electron
behaves like a small bar magnet,
with north and south poles.
“Electron spins in semiconduc-
tors are typically manipulated by
applying a magnetic field, but
we’ve found we can do the same
thing, in a controlled fashion,
using the ‘vice’.
“And, the resulting degree of spa-
tial spin coherence is remarkably
more robust compared to the
spin precession induced by a
magnetic field.”
The cryogenic vice operates at
only a few degrees above
absolute zero (4oK) and is used
to intentionally tip, rotate, and
Scientists squeeze spintronics flip the electron spins.The
research took place at the
Pulsed Field Facility of the
National High Magnetic Field
Laboratory at Los Alamos.
The research was funded by Los
Alamos Laboratory-directed
Research and Development
(LDRD) funding and DARPA’s
SPins IN Semiconductors
(SPINS) Program designed to
encourage research to exploit
the spin degree of freedom of
the electron and create revolu-
tionary electronic devices with
the potential to be very fast, at
very low power.
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